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DETAILED ACTION 
Claim Objections 

Claim 86 is objected to because of the following informalities: claim 86 is not 
shown separately from claim 85 but is instead embedded. In other claims there are 
minor typos, one common one is a misspelling of "deflection" which is occasionally 
spelled "defection". Appropriate correction is required. 



Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 7, 25, 64, 73 and 87 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. The language of claims 7 and 
87 "that is desired (cl. 7) [or] designed (cl. 87) to configured to receive input energy 
associated with the change in the parameter ..." is confusing. It is suspected that the 
Applicant intended to say "is designed or configured" which is language used in other 
claims. Claim 25 notes that "the voltage applied between the at least two electrodes is 
less than the voltage required to actuate the electromotive polymer from the first 
position to the second position". But claim 23 on which claim 25 depends which 
specifically includes the step of "deflecting the electroactive polymer from a first position 
to a second position'. Thus claim 25 is in contradistinction to the claim on which it 
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depends. The result is that claim 25 is indefinite and not further evaluable at this time to 
the prior art. 

Claims 64 and 73 each cite "the voltage source" which has no proper antecedent 
basis. It is suspected that claims 64 and 73 may have been intended to depend from 
claims 63 and 69, respectively which would provide that basis. As is, claims 64 and 73 
have not been further evaluated due to this indefiniteness. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

Claims 1-7, 11 and 13-17 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Murayama et al. (US 3,903,733). Murayama et al. show (fig. 2) a sensor 
for detecting a change in a parameter, the sensor comphsing: a transducer (1 ) including 
at least two electrodes (2, 2') in electrical communication with an electromotive polymer 
(PVDF, see col. 3, II. 13-23) the transducer (1) configured such that a portion of the 
electromotive polymer (1) deflects in response to the change in the parameter and the 
portion deflection produces an electrical change in the transducer; and sensing 
electronics (5) in electrical communication with the at least two electrodes (2, 2') and 
designed or configured to detect the eiectricai change (col. 3 i. 66 to coi. 4, I. 8). 
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The sensor further comprising a logic device (6) in electrical communication with 
the sensing electronics (5), the logic device (6) configured to quantify the portion 
deflection using the electrical change received by the sensing electronics (5). 

The logic device (6) is further configured to quantify the change in the parameter. 

The portion deflection produces an electrical impedance change (value 
converted by 5) in the transducer (1 ). 

The portion deflection produces a capacitance change (inherent) in the 
transducer (1). 

The portion deflection produces a resistance change in the transducer (1). 

The sensor further comprising a coupling mechanism (4) that is configured to 
receive input energy associated with the change in the parameter and transfer a 
portion of the input energy to the electromotive polymer (1). 

The transducer (1) is configured to measure mechanical deflection of an object 
(4) that the transducer (1) is mechanically coupled to. 

The change in the parameter comprises a change in a physical property of the 
polymer. Note that if a voltage is applied then the polymer changes shape, or if the 
polymer changes shape then a voltage is generated. 

The change in the physical property of the polymer (1 ) is the size of the polymer 
(1), as noted. 

The transducer is a monolithic transducer. 

The electromotive polymer is a dielectric elastomer (e.g. PVDF series resin, col. 
3, I. 16). 
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One or more of the at least two electrodes (2, 2') is compliant. This is 
necessarily so or they would separate from the polymer. 

Claims 1, 4-8, 11 and 13-17 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Ohigashi et al. (US 3,940,637). Ohigashi et al. show (figs. 1 and 5) a 
sensor for detecting a change in a parameter, the sensor comprising: a transducer (4) 
including at least two electrodes (4a, 4b) in electrical communication with an 
electromotive polymer (see ABSTRACT) the transducer (4) configured such that a 
portion of the electromotive polymer (4) deflects in response to the change in the 
parameter and the portion deflection produces an electrical change in the transducer 
(4); and sensing electronics (16 in fig. 5) in electrical communication with the at least 
two electrodes (4a, 4b) and designed or configured to detect the electrical change. 

The portion deflection produces an electrical impedance change (inherent). 

The portion deflection produces a capacitance change (inherent) in the 
transducer (1). 

The portion deflection produces a resistance change in the transducer (4). 

The sensor further comprising a coupling mechanism (6) that is configured to 
receive input energy associated with the change in the parameter and transfer a 
portion of the input energy to the electromotive polymer (4). Note that the spring (3) 
provides energy to the coupling mechanism (6) and this energy is associated with the 
parameter change (change offeree) of the input energy to the polymer (4). 
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The coupling mechanism comprises a stiff member (6) attached to the polymer 
(4) and mechanically coupled to an object (1 , 3) that produces the input energy 
associated with the change in the parameter. 

The change in the parameter (in this case the force applied to the transducer) 
comprises a change in a physical property (e.g. shape, voltage between the electrodes) 
of the polymer (4). Note that if a voltage is applied then the polymer changes shape, or 
if the polymer changes shape then a voltage is generated. 

The change in the physical property of the polymer (1 ) is the size of the polymer 
(1), as noted. 

The transducer is a monolithic transducer. 

The electromotive polymer is a dielectric elastomer (ABSTRACT). 

One or more of the at least two electrodes (4a, 4b) is compliant. This is 
necessarily so or they would separate from the polymer. 

Claims 1 , 20, 23, 24, 26, 30, 31-33 and 35-40 are rejected under 35 
U.S.C. 102(b) as being anticipated by Scheinbeim et al. (US 5,369,995). Scheinbeim 
et al. show (figs. 1 A, 2) a method of using an electromotive polymer transducer (see 
ABSTRACT) which comprises at least two electrodes (14) in electrical communication 
with an electromotive polymer (16), the method comprising: applying a voltage 
difference between the at least two electrodes (via 20); deflecting the electromotive 
polymer (16) from a first position to a second position; and detecting an electrical 
change in the transducer (16) resulting from the deflection from the first position to the 
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second position. Note that although the input signal is an AC signal, deflection occurs 
still from first to second positions. 

The method of further comprising quantitatively converting (see col. 9, II. 60-63) 
the electrical change to the deflection from the first position to the second position. 

The method further comprising removing charge from the at least two electrodes 
during the deflection from the first position to the second position (via output lines 22). 

The method further comprising controlling rate of moving charge to and from the 
polymer. This is dependent ultimately on the input frequency. 

The method wherein the voltage applied between the at least two electrodes 
(input electrodes connected to lines 20) is an AC voltage. 

The voltage applied between the at least two electrodes is between about 1 mV 
and about 1 0,000 V. Note that the ultimate output signals are digital signals and these 
are typically 5v. 

The method wherein detecting the electrical change comprises detecting one of a 
capacitance change and a resistance change in the transducer. Note that as charge 
carriers are made available at the output, capacitance is detected. 

The method wherein the electromotive polymer is a dielectric elastomer. 

The method wherein detecting the electrical change comprises transmitting the 
electrical change (via lines 22) to sensing electronics (32, 50) in electrical 
communication with the at least two electrodes (14). 
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The method wherein the sensing electronics detect a resistance change in one of 
the at least two electrodes. Note that the resistance changes when charge carriers are 
made available. 

The method of wherein the sensing electronics detect a resistance change in the 
polymer resulting from the deflection. Again, when the polymer deflects, its properties 
change. 

The method wherein the sensing electronics detect a capacitance change in the 
polymer as noted above. 

The method further comprising removing charge from the at least two electrodes 
during deflection from the first position to the second position as noted above. 

Claims 83-85 and 91 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Porat et al. (US 6,140,740). Porat et al. shows(e.g. fig. 7a) a sensor array for detecting 
a change in one or more parameters, the sensor array comprising: at least one 
transducer comprising, at least two electrodes (38a, 40a) coupled to a first portion of at 
least one electromotive polymer (2, see also col. 5, lines 11-13), the at least one 
transducer configured such that the first portion deflects in response to a first change in 
the one or more parameters and the first portion deflection produces a first electrical 
change in the at least one transducer; at least two electrodes (38b, 40b) coupled to a 
second portion of the at least one electromotive polymer (2), the at least one transducer 
configured such that the second portion deflects in response to a second change in the 
one or more parameters and the second portion deflection produces a second electrical 
change in the at least one transducer; and sensing electronics in electrical 
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communication with the at least two electrodes (38a, 40a) coupled to the first portion 
and in electrical communication with the at least two electrodes (38b, 40b) coupled to 
the second portion, the sensing electronics designed or configured to detect the 
first and second electrical change. See the operations of the device of the invention at 
col. 1, II. 5-9 and II. 31-37. 

The at least one electromotive polymer (2) is a monolithic electromotive polymer 
and the first portion and the second portion are both portions of the monolithic polymer 
(2). 

The first portion of the at least one electromotive polymer responds to the first 
change independently to response of the second portion to the second change. Note 
that this is inherent in the device since the portions are spaced apart and each capable 
of outputting a separate voltage. 

The portion deflection produces a capacitance change in the transducer 
(inherent). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 12, 41, 42, 45, 46 and 48 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Murayama et al. (US 3,903,733) in view of Ohata et al. (JP2- 
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1662214). Given the invention of Murayama et al. as noted above, they do not 
specifically note sensing electronics in electrical communication with their at least two 
electrodes and designed or configured to detect the capacitance change. 

Ohata et al. show (fig. 1) a sensor (1) for detecting a change in a parameter, the 
sensor comprising: a transducer (1) including at least two electrodes (not numbered in 
fig. 1) in electrical communication with an electroactive component, the transducer 
configured such that a portion of the electroactive component deflects in response to 
the change in the parameter and the portion deflection produces a capacitance change 
in the transducer; and sensing electronics (5) in electhcal communication with the at 
least two electrodes and desired or configured to detect the capacitance change (see 
PURPOSE). 

The capacitance change is produced in the electromotive component. 

The sensing electronics are conjured to operate in an AC mode. This is an 
obvious requirement since the parameter changes which causes the capacitance 
change in the first place. 

A logic device (7) in electrical communication with the sensing electronics (5), the 
logic device (7) configured to quantify (via 8 which is a temperature display meter) the 
portion deflection using the electhcal change received by the sensing electronics (5). 

One of the at least two electrodes is compliant. Note that this is required or the 
electrodes would not provide a true output. 

His transducer (If in fig. 2) is configured to measure mechanical deflection of an 
object (la) that the transducer (1) is mechanically coupled to. 
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The mechanical deflection is a result of at least one of strain, pressure or 
temperature. See his title. 

Ohata does not show his transducer comprising electroactive polymer. It would 
have been obvious to one having ordinary skill in the art to employ an electroactive 
polymer in the device of Ohata et al. at the time of his invention, such as is shown by 
Murayama et al. since this is a readily available material, is more compliant than crystal 
or ceramic substitutes and it provides a high piezoelectric constant (as noted by 
Murayama et al. at col. 3, II. 15). 

Claims 49-52 and 56-59 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gastgeb et al. (US 4,870,868) in view of Conrey et al. (US 
4,257,594). Gastgeb describes succinctly how the Conrey invention operates. He 
notes at col. 1 , line 64 to col. 2, line 2, a sensor for detecting a change in a parameter, 
the sensor comprising: a transducer which deflects in response to the change in the 
parameter and the portion deflection and produces a resistance change in the 
transducer; and sensing electronics in electrical communication with it and designed or 
configured to detect the resistance change. The sensing electronics also detect a 
voltage change in response to the resistance change in the transducer. Conrey et al. 
show (fig. 12) a logic device (e.g. circuit of 141, 148, 159, 152) in electrical 
communication with the sensing electronics (Dm), the logic device configured to 
quantify (via sample and hold circuitry 148) the portion deflection using the voltage 
change received by the sensing electronics (Dia). Note in Conrey et al. that their figure 
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13 at least shows elements (189, 186) includes electronics which operate in a DC 
mode. 

The description does not include at least two electrodes in electrical 
communication with an electromotive polymer. However, in his own invention he shows 
(fig. 5) an electroactive polymer (col. 3, II. 42-45) including at least two electrodes (514, 
516) in electrical communication with an electromotive polymer (512). His at least two 
electrodes (514, 516) have a conductance greater than the electroactive polymer. 
Given the operations of his device, it is clear that his electrodes must be compliant. 
See figure 2 for example where 214 and 216 are shown in a closed U-shaped 
configuration. He doesn't explicitly state that his invention detects a change in 
resistance. It would have been obvious to one of ordinary skill in the art to employ the 
electroactive polymer with electrodes in the device of Gasteb's prior art as described 
above, because as noted, the piezoelectric or piezoresistive elements are "wound", as 
such, an electroactive polymer such as is shown for use by Gasteb is capable of being 
wound. Additionally, it is readily available, able to be formed and very versatile in its 
applications. A deflection in the in prior art invention with polymer would produce a 
resistance change in one of the at least two electrodes. The portion deflection would 
likewise produce a resistance change in the electromotive polymer resulting from the 
deflection. 

Claims 60-62, 65-69, 74-78 and 80-82 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Gastgeb et al. (US 4,870,868) in view of Conrev et al. (US 
4,257,594). Given the combined Invention of Gastgeb et al. and Conrey et al. as noted 
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above, Conrey et al. also show (fig. 13) sensing electronics that communicate with the 
transducer using a wireless communication. Conrey et al. also show a coupling 
mechanism (e.g. strings 14 in fig. 2) that is designed or configured to receive input 
energy associated with the change in the parameter and transfer a portion of the input 
energy to the electroactive elements (e.g. Dia). In both Conrey et al. and Gastgeb et al. 
have a change in capacitance in the electroactive polymer when the impedance 
changes since when deflected, the amount of charge available depends on the amount 
of deflection. This translates into a voltage change, in other words as the amount of 
charge earners between electrodes changes, so must the voltage change. 

Claims 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Murayama et al. (US 3.903,733) in view of Conrey et al. (US 4,257,594). Given the 
invention of Murayama et al. and Conrey et al. as noted above, Conrey et al. further 
show (fig. 13) sensing electronics which communicate with the transducer using a 
wireless communication, while Murayama et al. do not show this. It would have been 
obvious to one of ordinary skill in the art to employ the electroactive polymer with its 
electrodes in the device of Conrey et al. at the time of their invention because it could 
be wound. Additionally, it is readily available, able to be formed and very versatile in its 
applications. A deflection in the in prior art invention with polymer would produce a an 
electrical change that is detectable. 



Allowable Subject Matter 
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Claims 9, 10, 18, 19, 22, 27-29. 34, 43, 44, 47, 53-55, 63, 70-72, 79, 86 and 88- 
90 are objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: The prior art fails to show or fairly suggest a coupling mechanism which is 
conductive in a device in which sensing electronics detect electrical change in a 
transducer, which change is due to application of the coupling mechanism on the 
transducer. The phor art fails to show or fairly suggest an electoractive polymer 
transducer which is configured with sensing means that sense an electrical change in 
the polymer due to deflection and in which the electrodes comprise one of a colloidal 
suspension, a conductive grease, and a mixture of ionically conductive materials, a 
textured electrode, a high aspect ratio carbon material and a conductive polymer. The 
prior art fails to show or fairly suggest an electoractive polymer transducer which is 
configured with sensing means that sense an electncal change in the polymer due to 
deflection and in which a resistor controls rat of charge moved to and from the polymer. 

The prior art also fails to show or fairly suggest a method of using an 
electroactive polymer which involves applying a voltage to its electrodes thereby 
deflecting it and detecting an electrical change as a result of the deflection, wherein the 
deflection from one position to a second position is associated with a change in a 
parameter of an object that the transducer is coupled to. 
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The prior art fails to show or fairly suggest use of a prestrained electroactive 
polymer or the step of prestraining the electroactive polymer before using it wherein the 
electroactive polymer includes other steps of having a voltage applied to its electrodes 
thereby deflecting it and detecting an electrical change as a result of the deflection. 

The prior art fails to show or fairly suggest a sensor including a transducer with 
electrodes, which transducer includes at least tow electrodes in electrical 
communication with an electroactive polymer, whereby the polymer deflects due to a 
change in a parameter and that deflection in at least a portion of it produces a 
capacitance change in the transducer and the capacitance change is detected by 
sensing electronics wherein the electrodes have a resistance approximately less than 
about 10% of the electoractive polymer resistance. The prior art also fails to show or 
fairly suggest the structure such that its electrodes serve the purpose also of voltage 
application to the polymer. The prior art likewise fails to show or fairly suggest the 
above structure in which the sensing electronics comprise a high resistance resistor in 
series with the at least two electrodes. 

The prior art fails to show or fairly suggest a transducer of two electrodes and an 
electroactive polymer wherein sensing electronics detects a resistance change when 
the transducer is deflected due to a change in a parameter wherein the electrodes also 
serve the purpose of providing voltage to the transducer. The prior art fails to show or 
fairly suggest a transducer of two electrodes and an electroactive polymer wherein 
sensing electronics detect a resistance change when the transducer is deflected due to 
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a change in a parameter wherein a resistor controls a rate of moving charge to and from 
the polymer. 

The prior art fails to show or fairly suggest a transducer of two electrodes and an 
electroactlve polymer wherein sensing electronics detects a resistance change when 
the transducer is deflected due to deflection of the polymer in response to the change in 
a parameter and which electrodes are carbon tendrils. 



The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The remaining prior art reads on at least some aspects of the 
claimed invention. 

I Direct inquiry concerning this action to Examiner Dougherty at (703) 308-1628. 



Conclusion 




June 2, 2003 




